Activation of rat adipocyte glycogen synthase by insulins.
Incubation of fat cells with insulin increased glycogen synthase I activity without changing total synthase activity. This effect of insulin was dependent upon the particular lot of albumin present in the medium and was abolished by incubating cells with trypsin. Half-maximal activation of glycogen synthase was obtained with 8 microunits/ml of insulin, a concentration very similar to that which half-maximally stimulated 3-O-methylglucose uptake. The basal percentage of phosphorylase a activity was not detectably altered by insulin, although it was decreased by incubating cells with 5 mM glucose. Insulin (50 microunits/ml) markedly opposed actions of epinephrine (0.05 to 10 muM) to increase phosphorylase a activity and decrease glycogen synthase I activity, effects which were observed without glucose. Partial activation of glycogen synthase by insulin was seen after 1 min and complete activation after 4 min. Glucose alone produced a transient increase in synthase I activity. When cells were incubated with insulin plus glucose for 4 min, the increase in the percent synthase I activity was much greater than the additive effects of insulin and glucose alone. This potentiation of the effect of insulin on glucogen synthase I activity depended on the time of incubation with glucose and on the concentration of the hexose. If cells were incubated with cytochalasin B before insulin plus glucose, the effect of glucose was abolished. These results suggest that there are at least two mechanisms by which insulin can increase fat cell glycogen synthase I activity. One requires glucose and activation occurs secondary to an increase in glucose transport; where another mechanism(s) is operative even in the absence of glucose.